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SAUDI ARABIA (SA)

ENVIRONMENTAL CONDITIONS ON SENSITIVE AMMUNITION
IN OPEN STORAGE

JUNE - NOVEMBER 1991

0 24 TYPES OF AMMUNITION MONITORED

0 °TSAs 1,4, AND 5

0 DATA GATHERING EQUIPMENT

* sTWO WEATHER STATIONS

" OTHREE CAMPBELL SCIENTIFIC DATA LOGGERS

0 0 NUMEROUS PORTABLE DATA LOGGERS

6 PEAK TEMPERATURES

0 AMBIENT: 109.5 DEGREES FAHRENHEIT, 9 AUGUST 1991

"EXTERNAL: TOW 2 PACKAGE, 161.5 DEGREES FAHRENHEIT, 23 JUNE 1991

• INTERNAL: SHILLELAGH, 124.1 DEGREES FAHRENHEIT, 13 AUGUST 1991

6 OEXTERNAL 120MM TANK CONTAINER, 151.1 DEGREES FAHRENHEIT,
14 MAY 1991

•INTERNAL: 120MM TANK CONTAINER, 112.2 DEGREES FAHRENHEIT,
13 JUNE 1991

0 CONCLUSIONS

*NO DIRECT CORRELATION BETWEEN EXTERNAL AND INTERNAL PACKAGE
TEMPERATURES

INTERNAL PACKAGE TEMPERATURES EXCEEDED AMBIENT TEMPERATURE
BY AN AVERAGE OF 5 DFGREES - 10 DEGREES FAHRENHEIT

0 EXTERNAL TEMPERATURES ON METAL CONTAINERS EXCEEDED WOODEN
CONTAINERS; HOWEVER, THE HIGHER TEMPERATURES DISSIPATED
QUICKER ON THE METAL CONTAINERS

0 SHIELDING DIVERTED SOLAR RADIATION RESULTING IN REDUCED
TEMPERATURES
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PART 1

EXECLVE SUMMARY

Ammunition was monitored in Saudi Arabia (SA) under open storage conditions
April - November 1991. The primary goal of this program was to identify areas of concern that
would jeopardize the serviceability of 24 types of ammunition susceptable to high

temperatures/humidity during open storage in SA.

Environmental conditions (temperature, humidity, and solar radiation) during this test
period were as follows: peak solar radiation occurred during April - June 1991, peak

temperatures occurred during June - September 1991, and peak humidity occurred during

September - October 1991.

The maximum peak external temperature recorded on all items was 161.5 degrees
Fahrenheit for the TOW 2 BGM-71D missile on 23 Jv'ne 1991. The 120mm tank ammunition
reached a peak external tenperature of 151.1 degrees Fahrenheit on 14 May 1991. All
ammunition tested had a maximum external temperature averaging 140.3 +/- 21.2 degrees

Fahrenheit.

The maximum peak internal temperature recorded during this program was 124.1 degrees
Fahrenheit for the SHILLELAGH MGM-51 missile on 13 August 1991. The 120mm tank
ammunition reached 112.2 degrees Fahrenheit on 13 June 1991. All items had a maximum
internal temperature averaging 110.6 +/- 13.5 degrees Fahrenheit. In most cases, internal
temperature was more reliable at determining deterioration than external. As such, it is unlikely
that substantial deterioration took place on the items tested.

No direct correlation of peak external temperature with peak internal temperature could be
derived from this study. For example, te TOW 2 BGM-71D missile would be expected to have
the greatest internal temperature; however, it only obtained a peak internal temperature of

121.1 degrees Fahrenheit.

The highest ambient temperature recorded during this test period was 109.5 degrees
Fahrenheit on 9 August 1991. The daily peak ambient temperature during the test period
averaged 98.9 +/- 4.4 degrees Fahrenheit. The daily peak temperatuwe within the ammunition
averaged 103.6 +/- 9.5 degrees Fahrenheit. Therefore, it can be expected that average internal
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ammunition temperatures will be approximately 5 to 10 degrees higher than ambient
temperature over long periods of time.

Other conclusions include items that are susceptible to high moisture conditions are at
greatest risk during late summer early fall versus late spring early summer.

Ammunition items that contain sensitive components at or near the skin surface should be
considered high risk for thermal deterioration due to solar radiation and should be covered to
avoid direct radiation.

In general, higher maximum peak external temperature were noted on metal versus wood
shipping containers which was expected. For example, under identical conditions C786 in metal

containers reached 150.5 degrees Fahrenheit versus 132.3 degrees Fahrenheit for C326 in
wooden boxes. However, when average peak daily internal temperatures are compared, both
items were fairly close; i.e., 103.2 degrees Fahrenheit versus 102.2 degrees Fahrenheit. This

strongly suggests that items having high skin temperatures dissipate off the heat fairly rapidly
and do not transmit heat inward to the degree expected.

A continuation of this temperature monitoring program is planned with an expansion to
57 ammunition items, once a permanent storage site is established within Southwest
Asia (SWA). Reference Report No. EVT 33-90-M, U.S. Army Defense Ammunirioi Center

and School (USADACS), SMCAC-DEV, May 1991, Operation Desert Storm, Environmental
Instrumentation and Monitoring Ammunition in Open Storage.
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PART 2

INTRODUCTION

Ammunition was monitored under open storage conditions within Saudi Arabia (SA) in
support of U.S. Army Armament Research, Development and Engineering Center (ARDEC),
Predictive Technology Branch. The primary goal of this study was to identify areas of
concern that would jeopardize the serviceability of ammunition within SA due to high
temperature, humidity, and solar radiation. U.S. Army Defense Ammunition Center and School
(USADACS), SMCAC-DEV, set up instrumentation packages with Quality Assurance
Specialist (Ammunition Surveillance) QASAS personnel performing onsite setup.

Tests were conducted on 24 ammunition items from 20 April - 1 November 1991. Tests
began on two items, the 120mm APFSDS-T M829A1 and 120mm APFSDS-T M829 rounds, on
20 April 1991 with the balance of ammunition instrumented thereafter. Tables shown within this
report are the highest peak external and internal temperatures recorded during the test period, as
well as the highest average daily peak internal and external temperatures during the test period.
Graphs shown within this report are the actual temperatures of the ammunition over the life of

the test.
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PART 3
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SCOO - AANI

This photo shows the weather station and instrumentation package installed at TSA
1. Note, the wind speed, wind direction, and temperature/humidity sensor located
above the solar radiation panel.
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PART 4
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C380 C508 C 523 C786 0532

0532033 540 5410579

LizL

N28585 N44PB93

INDCATES 2 TOW-RAM

8532284 C"45 PA45

1ILEFOR INFORMATION ONLY

SCHEMATIC DIAGRAM 90O033-0-S00Q19
OF TSA #1__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IN SAUDI ARABIA VALIDATION ENGI NEERING DIVISION I SHEET I OF I
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Items Instrumented at TSA #1

I=DODL L P

CTO, 60MM ILLUM M83A3 B627 LOW-69-64 07-14-91 7-2 & 7-3

CM0, 60MM SMI WP M302A1 B630 PB.-2A 07-14-91 7-4 & 7-5

CTO, 60MM HE M49A4 B632 MA-19-88 07-14-91 7-6 & 7-7

CTG, 60MM HE M720 B642 MA-89M030-001 07-14-91 7-8 & 7-9

CT, 81MM ILLUM M301A3 C226 LOW-99-12 07-14-91 7-10 & 7-11

CrG, 120MM APFSDS-T M829AI C380 MHM90O94-005 05-12-91 7.12 & 7-13

CTG, 105MM HE MI W/o FUZE C445 JA-69-29 07-14-91 7-14 & 7-15

CTG, 105MM HEAT.T M456A2 C508 MA-88B144H001 06-07-91 7-16 & 7.17

CTG, 105MM APFSDS-TM774 C523 MA84A002-010 06-10-91 7-18 & 7-19

CTG, 120MM APFSDS-T M829 C786 10P88A073-009 05-12-91 7-22 & 7-23

CHG, PROP 155MM RB M203 D532 IND81H-070056 06-07-91 7-26 & 7-27

CHO, PROP 155MM RB M203 D532 IND9OD-071280 06-07-91 7-26 & 7-27

CHG, PROP 155MM RB Ml 19A2 W/O PRIMER D533 INDMA-071303 06-10-91 7-28 & 7-29

CHG, PROP 155MM GB M3A1 D540 IND87G-070748 06-10-91 7-30 & 7-31

CHG, PROP 155MM WB M4A2 D541 BAJ-63448 06-10-91 7-32 & 7-33

PROJ, 155MM HE RAP M549A1 (COMP B) D579 1OP81U03L-019A 06-10-91 7-34 & 7-35

PROJ, 8IN HE RAP M650 D624 10P88U050-001 06-10-91 7-36 & 7-37

CHG, PROP 8IN WB M188A1 W/O PRIMER D662 IND85D-070342 06-10-91 7-38 & 7-39

FUZE, MQS M577/M577AI W/O BOOSTER N285 BWV-7-14 06-07-91 7-44 & 745

FUZE, MTSQ M577/M577AI W/O BOOSTER N285 BWV82CO12-017 06-07-91 7-44 & 745

FUZE, PROX M732 NON-PROP PKG N464 LS-83L013-003 06-07-91 7-46 & 747

Shillelagh Missile PA45 PHI-8-31C 07-14-91 7-48 & 7-49

TOW 2 PB93 HAQ-3148-4 06-10-91 7-50 & 7-51
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C708 C787 D540

IMKICATES 2 TEHPERATLI

G881 K184 N454

FOR INFORMATION ONLY
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OF TSA #5
IN SAUDI ARABIA VALIDATION ENGINEERING DIVISION ISHEET 1 OF I
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Items Instrumented at TSA #5

CTO, 4.21N SMK WP M32SA1 W/PD FUZE C708 RD-4-7A 07-27-91 7-20 & 7-21

CTG, 120MM HEAT-MP-T M830 C787 MM-896-501.003 07-27-91 7-24 & 7-25

CHG, PROP 155MM GB M3A1 D540 RAD-69169-73 07-27-91 7-30 & 7-31

PROJ, 155MM HE RAP M549A1 (COMP B) D579 1OP86BO34-O1OA 07-27-91 7.34 & 7-35

GRENADE, HAND FRAG M67 G881 LS-56-3C 07-27-91 7-40 & 7-41

MINE AT HEAVY M75 (GEMSS) K184 1OP90D007-003 07-27-91 7-42 & 743

FUZE, PROX M732 NON-PROP PKG N464 LS-84B013-007 07-27-91 7-46 & 7-47
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PART 5

DE1 UI2QI

External Maximum (Ext Max) Is the highest external temperature recorded during the test
period over 90 minutes.

External Average (Ext Avg) Is the highest average external daily temperature over

90 minutes.

Internal Maximum (int Max) Is the highest maximum internal temperature during the test

period over 90 minutes.

internal Average (Int Avg) Is the highest average internal daily temperature over

90 minutes.
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PART 6

TEST REULTS

A. Fnvironnental Conditions in SA. Environmental conditions during the test period showed
the peak solar radiation occurring during April - July 1991, with the highest average solar
intensity from April - June 1991. The above was somewhat unexpected, it would be typically
expected to have the highest solar radiation during the midsummer months. Maximum
temperatures were obtained from June- August 1991. Generally spealdng, humidity in SA
increased during the test period while wind speed declined.

Table I

Environmental Conditions During
Test Period

Date Temperature Humidity Wind Speed Solar Radiation
Degree F. Percent MPH Langley

Max Avg. Max Avg. Max Avg. Max Avg.
High High High High

Apr-Jun 107.2 94.6 60.3 40.6 30.7 18.1 1.1 0.9

Jun-Jul 109.1 102.8 91.8 51.9 27.3 15.1 1.1 0.8

Jul-Sep 109.5 103.3 100+ 51.7 25.8 15.4 0.9 0.8

Sep-Oct 103.1 98.6 100+ 89.2 25.2 12.0 0.9 0.8

6-1



B. 120mm APFSDS-T MR29AI Ammunition Tlhe 120mm APFSDS-T M829A1 round
experienced peak external temperatures in excess of 148 degrees Fahrenheit, with the average

peak external temperature being 121.4 degrees Fahrenheit. Peak internal temperatures exceeded

112 degrees Fahrenheit, with the average peak internal temperature being 100.3 degrees

Fahrenheit. Of interest during this test was the lack of variation in peak temperature during the

test period. It would be expected that the peak temperatures during April - May 1991 would be

lower than June - July 1991; however, this wasn't the case. Solar radiation was highest from

May - July 1991; therefore, the higher external temperatures were recorded.

Table 2

Testing Conducted 20 April - 1 October 1991

Item: Ctg 120mm APFSDS-T M829A1

Date DODIC Ext Max. Ext Avg. Int Max. Int Avg.

Degrees F. Degrees F. Degrees F. Degrees F.

20 Apr - 2 Jun C380 148.8 117.1 107.3 94.7

3Jun - 18 Jul C380 148.4 124.4 112.2 103.3

19 Jul - 1 Sep C380 141.8 122.2 110.6 103.5

2 Sep - 1 Oct C380 136.4 121.7 104.3 99.6
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C. 120mm APESDS-M829 Ammunition The 120mm APFSDS-T M829 round experienced
slightly higher peak external temperatures than the M829A1 rounds at 151 degrees Fahrenheit.
The average peak external temperature for this round was 121.2 degrees Fahrenheit, with the
average internal peak temperature being 99.4 degrees Fahrenheit. The slight variations in
temperatures experienced between the M829A1 and M829 rounds could be due to such
variables as temperature probe location, amount of adhesive used to secure the probe, and
variations in thermal mass, to name a few. As previously noted, this test showed higher peak
external temperatures during the late spring and early summer than later in the summer. Again
unexpected, but resulted from higher solar radiation levels during this period. Internal average
peak temperatures increased through August 1991 then declined, as expected.

Table 3

Testing Conducted 20 April - 1 October 1991

Item: Ctg 120mm APFSDS-T M829

Date DODIC Ext Max. Ext Avg. Int Max. Int Avg.
Degrees F. Degrees F. Degrees F. Degrees F.

20 Apr - 2 Jun C786 151.1 118.0 107.6 94.3

3 Jun - 18 Jul C786 150.5 124.9 108.9 102.2

19 Jul - 1 Sep C786 142.5 121.3 109.4 102.7

2 Sep - 1 Oct C786 136.0 120.6 102.5 98.3
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D. Ammunition Tested June - July 1991 During June 1991, 21 additional ammunition items
were tested. These items showed substantial greater variations in peak temperatures than the
120mm rounds. The 8-inch HE M650 projectile had the lowest temperature at 117.3 degrees
Fahrenheit to the TOW 2 BGM-71D missile being the highest at 161.5 degrees Fahrenheit.
Average peak external temperatures were substantially closer from 109.5 degrees Fahrenheit to
129.1 degrees Fahrenheit with all ammunition being within 20 degrees of each other including
the TOW 2 BGM-71D missile at 126.3 degrees Fahrenheit. Average peak internal temperatures
showed even smaller variation between ammunition with 101.6 degrees Fahrenheit being the
lowest versus 111.3 degrees Fahrenheit being the highest, and within several degrees of the
ambient peak temperatures. Again, thes, dings were surprising in the fact that some overpack
containers are made of wood, a poor heat transfer media, and others are made of metal, a good
conductor of heat. Ibis strongly suggests that items sensitive to high skin temperatures dissipate
off heat fairly rapidly and don't transmit heat inward to the extent expected. As an example, the
8-inch M188A1 propelling charge container with metal canister had peak external temperatures
of 149.5 degrees Fahrenheit with peak internal temperatures of only 110.9 degrees Fahrenheit,
or approximately 40 degrees lower. During this time period, the TOW 2 BGM-71D missile
showed the highest external skin temperature and can be contributed to the peak solar radiation
during this timeframe.

Table 4

Testing Conducted 4 June - 18 July 1991

Item DODIC Ext Max. Ext Avg. Int Max. Int Avg.

Degrees F. Degrees F. Degrees F. Degrees F.

Ctg 60mm Ill M83A3 B627 133.6 127.7 106.6 101.6

Ctg 60m Smk M302A1 B630 131.9 129.1 105.5 103.1

Ctg 60mm HE M49A4 B632 123.7 121.0 107.7 103.4

Ctg 60m HE M7202 B642 131.8 129.1 113.1 107.2

Ctg 81mm Ill M301A3 C226 132.3 128.1 104.3 103.2

Ctg 105mm HE MI C445 133.0 128.8 109.8 108.2

Ctg 105mm HE M456A2 C508 148.2 126.3 115.3 106.6

Ctg 105mm APFSDS-T M774 C523 149.5 127.0 110.0 103.2
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Chg Prop 155mm M203 D532 145.7 124.1 119.5 108.9

Chg Prop 155mm M203 D532 147.1 127.4 112.6 105.6

Chg Prop 155mm M119A2 D533 142.9 125.0 120.0 108.6

Chg Prop 155mm M3AI D540 147.8 126.9 114.4 106.4

Chg Prop 155mm M4A2 D541 143.9 124.0 112.9 106.3

Proj 155mm HE M549A1 D579 128.5 112.7 123.6 110.5

Proj 8-in HE M650 D624 117.3 109.5 114.6 107.9

Chg Prop 8-in M188A1 D662 149.5 128.5 110.9 105.2

Fuze MTSQ M577 N285 147.4 125.4 111.1 104.4

Fuze MTSQ M577 N285 139.7 119.2 114.2 105.4

Fuze Prox M732 N464 141.6 121.2 110.4 103.6

SHILLELAGIT MGM-51 PA45 129.2 126.1 115.1 111.3

TOW 2 BGM-71D PB93 161.5 126.3 121.1 110.6
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E. Ammunition Tested July - September 1991. During 9 July - I September 1991 the maximum
peak external temperature reached was 157.6 degrees Fahrenheit in the 4.2-in Sink WP M328AI
w/PD Fuze, with the lowest peak temperature, again, being the 8-inch projectiles, at 118.9
degrees Fahrenheit. 'lie 8-inch projectiles showed the lowest temperature gain due to the mass
required to be heated prior to elevated skin temperatures. During this phase of testing all items
had peak external temperatures of 138.3 degrees Fahrenheit plus or minus 19.4 degrees
Fahrenheit. As noted during the first phase of testing on these 24 items, the average internal
peak temperatures on all items were fairly close at 107.7 degrees Fahrenheit plus or minus 5.4
degrees Fahrenheit. This data again suggests that internal temperatures are not directly related
to the material the ammunition is packed in, Reference: wood, plastic, cardboard, etc., and the
fact that internal temperatures remain fairly close even though some items have high external
skin temperatures.

Table 5

Testing Conducted 19 July - 1 September 1991

Item DODIC Ext Max. Ext Avg. Int Max. Int Avg.
Degrees F. Degrees F. Degrees F. Degrees F.

Ctg 60mm III M83A3 B627 149.6 129.5 105.3 102.3

Ctg 60mm Sink M302A1 B630 150.9 130.7 107.4 104.4

Ctg 60mm HE M49A4 B632 143.8 126.6 107.1 103.7

Ctg 60mm HE M7202 B642 148.2 130.5 111.1 107.0

Ctg 81m Ill M301A3 C226 135.1 123.8 107.7 104.8

Ctg 105am HE M1 C445 149.9 130.1 114.7 109.8

Ctg 105mm HE M456A2 C508 144.4 123.7 116.7 107.8

Ctg 105mm APFSDS-T M774 C523 146.4 124.6 108.7 102.7

Ctg 4.2-in Sink WP M328A1 C708 157.6 146.3 105.7 101.8
w/PD Fuze

Ctg 120mm HEAT-MP-T C787 155.9 142.8 112.0 107.9

Chg Prop 155mm M203 D532 142.1 124.9 111.6 104.8
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Chg Prop 155mm M203 D532 139.3 121.3 118.3 109.3

Chg Prop 155mm M119A2 DS', 142.9 123.6 115.7 107.7

Chg Prop 155mm M3A1 D540 143.3 124.0 112.6 166.0

Chg Prop 155mm M3A1 D540 152.4 139.4 107.1 102.6

Chg Prop 155mm M4A2 D541 140.2 120.7 112.6 105.3

Proj 155mm HE M549A1 D579 121.8 109.5 119.1 108.2

Proj 155mm HE M549A1 D579 145.7 145.7 109.5 106.1

Proj 8-in HE M650 D624 118.9 110.0 114.0 107.1

Chg Prop 8-in M188A1 D662 144.4 125.2 112.5 106.1

Mine AT Heavy M75 (GEMSS) K184 152.4 138.5 110.0 105.5

Fuze MTSQ M577 N285 143.7 123.2 111.1 104.2

Fuze MTSQ M577 N285 135.5 117.1 111.9 104.8

Fuze Prox M732 N464 139.2 119.2 109.9 104.3

Fuze Prox M732 N464 155.2 141.5 110.5 106.2

SHILLELAGH MGM-51 PA45 147.8 132.6 124.1 113.1

TOW 2 BGM-71D PB93 136.2 113.2 121.9 109.5
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F. Amunition Tested September - Octaber.1991. During this series of tests, maximum peak
external tempernture reached 154 degrees Fahrenheit for the; SHILLELAGH MOM-51 missile
with peak temperatures for all items being 133.8 plus or minus 20 degrees Fahrenheit.
Irrespective of the external temperatures, average peak internal temperatures ranged from
103.5 degrees Fahrenheit plus or minus 9.4 degrees Fahrenheit. Of interest during this test is the
over all reduction in the external maximum temperature of the TOW 2 BGM-71D missile and
the general increase in temperature of the SHILLELAGH MGM-51 missile (refer to tables 4 -6
for temperature details). Thbis general trend could be due to the location of temperature probes
on the missile's surface with the SHILLELAGH MOM-5i exposed to diiect sunlight for a
longer period of time than the TOW 2 BGM-71D missile during late summer and early fall
tirneframe.

Table 6

Testing Conducted 2 September - 16 October 1991

item DODIC Ext Max. Ext Avg. Int Max. Int Avg.
Degrees F. Degrees F. Degrees F. Degrees F.

Ctg 60mm Ill M83A3 B627 143.7 130.7 97.2 94.5

Ctg 60mm Sink M302AI B630 147.8 132.8 100.5 100.1

Ctg 60mm HE M49A4 B632 141.5 128.2 98.8 98.2

Ctg 60mm HE M7202 B642 142.2 130.4 102.1 98.9

Ctg 8lmm IIl M301A.3 C226 122.8 !14.0 100.2 100.0

Ctg 105mm HE M1 C445 146.4 131.3 108.7 106.2

Ctg 1O5mm HE T456A2 C508 138.7 124.8 111.9 105.3

Ctg 105mm APFSDS-T M774 C523 143.2 124.2 102.8 98.6

Ctg 4.2-in Snk W? M328AI C708 152.9 131.5 101.5 94.1

w/PD Fuze

Ctg 120mm HEAT-MP-T M830 C787 150.5 129.6 112.4 102.0

Chg Prop 155mm M203 D532 134.5 120.8 113.0 106.4
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Chg Prop 155mm M203 D532 137.5 123.9 104.3 100.5

Chg Prop 155mm M119A2 D533 140.1 123.3 108.7 103.1

Chg Prop 155mm M3A1 D540 140.4 124.7 106.5 102.0

Chg Prop 155mm M3A1 D540 144.5 125.5 101.3 94.7

Chg Prop 155mm M4A2 D541 135.0 120.3 105.1 101.1

Proj 155rm HE M549AI D579 113.2 105.9 111.9 105.4

Proj 155mm HE M549A1 D579 151.5 131.3 106.8 98.2

Proj 8-in HE M650 D624 116.8 108.8 108.9 103.6

Chg Prop 8-in M188A1 D662 141.0 124.5 110.2 104.2

Mine AT Heavy M75 (GEMSS) K184 143.9 124.3 105.8 96.8

Fuze MTSQ M577 N285 137.9 122.9 102.4 98.6

Fuze MTSQ M577 N285 127.3 116.0 102.5 100.1

Fuze Prox M732 N464 134.9 118.7 103.3 99.5

Fuze Prox M732 N464 144.1 126.0 105.0 96.7

SHILLELAGH MGM-51 PA45 154.4 140.1 120.4 112.8

TOW 2 BGM 71D PB93 135.7 116.0 115.5 107.9
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G. Anmunition Tested October - November 1991. During the final series of tests the 155mm
HE M549A1 experienced the highest external temperature of 131.7 degrees Fahrenheit as well
as the highest average external temperature of 112.9 degrees Fahrenheit, which is to be
expected. On the other hand, peak internal temperature was found in the 120mm HEAT-MP-T
M830 to be 99.7 degrees Fahrenheit. This item also had the highest average internal
temperature of 88.8 degres Fahrenheit.

TABLE 7

Testing Conducted 17 October - 30 November 1991

Item DODIC Ext Max. Ext Avg. Int Max. Int Avg.
Degrees F. Degrees F. Degrees F. Degrees F.

Ctg 4.2-in Sink WP w/PD Fuze C708 127.4 111.5 86.5 78.7

Ctg 120mm HE-MP-T M830 C787 103.3 111.1 99.7 88.8

Chg Prop 155mm M3A1 D540 120.5 105.0 85.8 78.5

Proj 155mrn HE M549A1 D579 131.7 112.9 92.1 82.2

Mine AT Heavy M75 (GEMSS) K184 122.2 104.7 91.6 81.4

Fuze Prox M732 N464 124.0 107.8 89.4 79.4
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TIEDOWN STRAP, 3/4" X .035" OR .0310 X LOAD STRAP, 3/4P X MS*5 0IL .0310 X
W11" LONG STEEL STRAPPING ( 5 REID ). 18-0- ( 2 AEO ). SEE GENERAL NOTE

SEE GENERAL NOTE "D" AT RIGHT. v" AT RIGHT.

SEAL FOR 3/4- STRAPPING
( 7 REOD, 1 PER STRAP ).

3 TWO PAIR OF NOTCHES.

<:1811LOCATION OF

TEMPERATURE
PROBE

TEMPERATURE

40" X 48"PRB

TYPICAL
LOCTIO FO 40 -- SPACER ASSEM5LY (1 I EQO )

SEURM40 F SEE THE DETAIL BELW.
STRA CUTER.SEESTAPLE TIEDCYNN STRAPS

AT RIHT.-*NOTE:

PALLUUN - POSITION PROBE INSIDE
PALI.E UNITINNER PACK

SEE GENERAL NOTE 05" AT RIGHT.

40 5ClKES OF 60MM CARTRIDGE (9V PER DOX )57 LS ---- 2,280 LAS (APPACD(
DUNN GE----------------------------- 56 LAS
PALLT-------------- --- ---- --- 80 LBS

TOTAL WEIGT------ 2,416 L8S (APPROX
CUBE--------- - --- 66.0 CU FT (APPROX)

____ ____ ____DODIC:_6627

___________; ITL 60 MM ILLUM. MORTAR,
ET ENSINEERM8A

CHIEF, VALIDATION ENGINEERING DIVISION U.S. ARtMY DEFENSIE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOI3 $1074-95)5
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SEAL FOR 3/4" STRAPPING (6 RLOD, INDICATES LOCATION OF
I PER STRAP ). CRIMP EACH SEAL WITH EXTERIOR TEMPERATURE
TWO PAIR OF NOTCHES. P01BE

TOP CLEATS ON THE BOXE S
IN THE OUTSIDE STACKS WILL
BE TURNED INWARD.

TIEDOWN STR.AP, 3/4- X .035-
OR =1" X IA'-C" LONG STEEL
STRAPPING (A EOD ). SEE
QNIP.AL NOrE "D" AT

INDICATES
48i LOCAT ION OF

INTERIOR
TEMPERATURE

17 
PROBE

OR40" X 6' 4

LONG STEEL SIRAPPING 4

NOTE "C' At RIGHT. TYPICAL LOCATION FOR SECUREMENT
OF A STRAP CUTTER. SEE GENERAL

PALLET UNIT
SEE GENERAL NOTE "B" AT RIGHT.

32 SOXE S OF 60MM CAR IRIO GE S ( 9 PER BOX ) 6 57 LBS----------- 1, 824 LOS (APPROX)
DUNNAGE ----------------------------------------------------------- 22 LBS
PALLE --------------------------------------------------------------- 80185

TOTAL WsEIGHT ------------------1,926 LBS (APPROY'
CUBE -------------- -------------- 48.3 CU FT ( APPROX)

DODIC: B630
_________TITL CARTRIDGE, 60 MM

TESTENGINEE SMOKE WP M302AI
ICIEF, VALIDATION ENGINEERING DIVISION IU.S. ARMY OENSCE AMMUNITION CF1.TEA AND SCMOOL, SAVANNA, ILLINOIS $1074-1*3
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SEAL FOR 3/4" STRAPPING f6
REQD, I PER STRAP). CRIMP

LOAD STRAP, 3/4" X .035" EACH SEAL WITH TWO PAIR
OR .031" X 15'-)" LONG OF NOTCHES.
STEEL STRAPPING (3 REOD ).
SEE GENERAL NOTE "C" LOCATION OF
AT RIGHT.--

EXTERIOR TEMPERA-
TURE PROBE

TIEDOWN STRAP, 3/4-

13-9" LONG STEEL
STRA PPIN G ( 3 RE D) 0

PA U.ET.

INDICATES LOCATION

TEMPERATURE PRO)BE* 30
TYPICAL LOCATION
FOR SECUREMENr OF

*NOTE: GENERAL NOTE F"
POSITION PROBE INSIDE A IHTE

FIBER CONTAINER, BUT NOT IN PALLET UNIT AT RIGHT.

CONTACT WITH CARTRIDGE
SEE GENERAL NOTE '8" AT RIGHT.

27 BOXES OF 60MM CARTRIDGE (12 PER BOX ) @9 56 LBS 1,512 LBS ( APPROX)
OUNNAGE .. ......... ................ .. .. .. 7 LBS

POTAL WEIG.. .- ),54 LBS (APPROX
CUBE -___..... . . 46.9 CU FT ( APPROX)

_"____MHEMORTA DODIC: B632
ON"AFTSAN TITLE

'__ ENGINEER 60 MM HE MORTAR, M49A4
TETENBlINEIR

CHIEF, VALIDATION ENGINEERING DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS GI074S539
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

44-A2 -4

DODIC B642

DRA311N TTLECARTR IDGE, 60 MM
TEST_________________ HE, M7T20

ICHIEF, VALIDATION ENGINCERINg DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOI; *074-SSS
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

LOATO OFT- 9NTRIOTEMrATR PRBE

TEST TEMPERAM3RE SERIES

CHIEF, VALIDATION ENINEERING DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS 91074-96i;
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____________DODIC: 0226
TLECARTRIDGE, 81 MM ILLUM.

ENEErg M301 SERIES
CHEVALIDATION ENGINUERING DIVISION U.S, ARMY DEFENSE AMMUNITION CENTER AND SCHOOL , AVANNA , ILLINOIS 41074-9M~
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

______DODIC: C380
DAF T SN TRs ITLE CARTRIDGE, 120 MM:

TESTENGNEE APFSDS -'T, M829A I
CHIF~.VALIDATION ENINcEiRnN IVISIONi U.S. RMY EVINSE~ AMMUNITION CENTER AND SCHOL, SAVANNA, iLLINOIS 6174-631J
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IF
LOCATION OF INTERIOR
TEMPERATURE PROBE

MADE IN USA ("AAMERICAN ROUNDS) 120MM
- CASIB3*5. AWMO E M429

ASSELOLYLOTWO.

I4EArIREATWWT NU MBER

ARC) 83-0666-0

*POSITION PROSE INSIDE CONTAINER, BUT NOT IN
DIRECT CONTACT WITH ROUND, OR USE INERT CARTRIDGE.

____ ____ ___DODI:_C380

cR~or~m~kCARTRIDGE, 120 MM:
TEST 99G10UEN APFSDS -T, M829AI
CHEF, VA..IDATIOM 911161EERING DIVISION U.S. A#RMY DEFENSE AMMUNITION CENTER AND CHOOL, SAVANNA, ILLINOIS 6174.*69"j
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TIEDOWN STRAP, 3/41 X .0338- 03
.WI X 14-110 LONG STEEL
STRAPPING (4 1100). SEE

SEAL FOR 3/4o STRAPPING (6 1100, 1 GENERAL NOTE "Do AT RIGHT.
Pik S ,A i. CRIMP EACH SEML WITH
TWO PAIR OF NOTCHES.

4 Of ,LOCATION OF
EXTERIOR
T ElERATURE
PROBE

INDICATES
5, N 5- 1 I* V. 6 LO CATION OF

PAle6 U.INTERIOR
TEMPERATURE
PROBE

LOCTIO Fx 454LOGSTE

RICHT.STRAPPING (2 1100). SEE

PALLET UNT GENERAL NOTE *C1 AT RIGHT.

SU GENERAL NOTE 090 AT RIGHT.

24 ICBES OF 10SMM CARTRIDGES (2 Pe IOX ) 105 LIS- 2,520 LAS (APPRC)
DUNNAGE 7 LAS
FA LLE -- -- - -- -- 65 LBS

TOTAL WEGHT-... 2,592 LAS (APPOX)
CLME -. -... 2.6 CU T (APPROX)

I_ _ _DODIC: C445
DRAFTSMAN rts , ""L' CARTRIDGE, 105 MM'*" IN"'"9M I HE M I W/O FUZE
C14I9F, VAIDOATION INNU4NERING DIVISION U.S. ANNY OINSC AMMNIJTON CENTER AND SC~OL, SAVANNA, ILLINOIS W07441
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PLACE INIERIOR TEMPERATURE

PROBE ON CARTRIDGE CASE END

DOUBLE END OPENING CONTAINER

_ _ _ _ _ _ _ _ _ _ _ _ _D O M t : C 4 4 5

____________ 60 CARTRIDGE, 105 MM
____________ HE MI W/O FUZE

CHIEF, VALIDATION KNOIMEIRING DIVISION U.S. ARMY DEFtNSI AMMUNITION CVETR AND ScNOOL, SAVANNA, ILLIN(,IS *IO74Hu
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L.DCAT ION OF EXTERIOR
TEMPERATURE PROBE

?UDOWN MIAP, W4* X OU* 0 .Ot'X
U4.* t(.#O JUII SIUPiO (4 M~OO ).

UlAL FOR 3/4' MAP (7 MOD0, I ON IlIA),
CAVAP 1ACM UAL WITH TWO PAR Of moyCM8,

TEMPERATURE
vi"Wo'~ MIAP,4, 2' PROBE

IFIC&L NO"! 2 bLOW.

sAAILZ*4d SISMl, 3/4 X MK
00.1K 4 .O'0P1U ALLET 0W4NA8KI (t OO).

SW.APJO ( I MOD). 19 4

Trnc.AL LOCAION POO UOAoW*NT

ISOMtTRIC VIEW

____ ____ ____DODIC: C508
aR~~aNNT~TITLE CARTRIDGE, 105 MM

TEST KkOINEER HEAT -T M456A2

cMI', VALIDATION INIMEIN DIVISION U.. AMMY 0FENS AOMUNITION C11NT11 ANO SCHOOL, "VANNA, ILLINOIS 61074""1
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$JAL OCR I-t/4' STRAW~Nc (I 16ft, flSY04 SM, 1-1/4' X OW OR.01
I P8 57WA). IUMP EIACH SEAL VATH X 14-62 LONG 0111E. SIIAPONG (3 RO).
TlWO PAS OF NOTCMIE.

LOCATION OF EXTERIOR
TEMPERATURE PROSE

-METAL PALLT, 43-IdA' i(0A
SEt GIMWAL NOTENW ON

INDICAT5 PA104 METAL. CCONTAINS.,

INNICATE LOATONO

LCO IA O NTCS
ISOMETRIC V(E

SPOCIALSE NqYIN IA NOTEICTE LOCATION O.

MONTMNINTERIOR~ TEMERAUR

4ALE 435Ta

TOTALL WIGR 3/4T MAPPING AP~

(2rTM~ two I0 MMt CARRRAEPA FS S-
CIIEP VAIACIO $NIIAL DIIINUS RMMVTEAMNHIWW1RADSHOL AANILIOS*049)

TWO PARNKK OP XM774

ISOMETIC 7-I 8
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1I1DOWN STRAP, 3/40 X .035% OR .0314' X us'-n LOCATION OF EXTERIOR
LONG STEEL STRAPPING ( 4 RIOD. SEE TEMPERATURE PROUE
GENERAL NOTE "DO AT RIGHT.

SEAL FOR 3/4" STRAPPING ( 5 REOID,
I PER STRAP ). CRIMP EACH SEAL WITH
TWO PAIR OF NOTCHES

INDICATES LOCATION

4 46"OF INTERIOR
TEMPERATURE

< 

PROBE

PALLT. 00110,00HORIZONTAL STRAP, 3/4" X .CJ5'
OR .031' X 14'-?" LONG STEEL
SrhAPPING (1I REQD ). SEE
GENERAL NOTE "C" AT RIGHT.

SPACE ASSMBLYTOP CLEATS ON THE BOXES IN THE
( I RV) ) SEEOUTSIDE STACKS WILL BE TURNED

DETAIL BELOW. STAPLEINAD
HORIZONTAL STRAP
TO THE "SPACER TYPICAL LOCATION FOR SECUREMENT OF A STRAP CUT-TER.
ASSEMBLY" AS SHOWN. SEE GENEIRAL NOTE OF" AT RIGHT.

PALOE UNIT

SEE GENERAL NOTE "Bl" AT RIGHT.

20 BOXES OF 4.2" CARTRIDGES ( 2 PER BOX OP 70 LOS ------ --- 1,400 LBS (APPROX

PALLET - -- - ------- ---------- ---- 65 LIS

TOTAL WEIGHT ------------- 144LBS (APPROX
CUBE--------------- 31.5 CU FT (APPROX)

DODIC: C708
____________ITL CARTR IlOGE, 4.2' INCH

CHIEF, VALIDATION ENGINEERNG OlDVISION U.S. ANR DIFINSE AMMUNITION CENTER1 AND SCHOOL, SAVANNA, ILLINOIS 61074-9430
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ill l

.ji i ti n
____________DODIC: C786

_______TITLE CARTRIDGE, 120 'M M
TEST ________ APFSDS '-T M829
CHIEF, VALIDATION INAIMERINS DIVISIONi U.L ARtHY DEFPENSE AMMNITION CENTER AND SCHOOL. SAVANNA, ILLINOIS 11074-Ru
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

LOCATION OF

TEMPERATURE
PROBE

____________DOD IC: 0787
OMAFSMANI TITLE CA T IG ,120 M

TEST__________ HEAT -MP -T M830
ICHIEF, VALIDATION KNOINUR1ING DIVISION U.S. ARMY DEFENSE AMMUNITION CM ETI AND SCMOOL, SAVANNA, ILLINOIS S104-395
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F F 
-- OCATI N OF NTER I .R

*POSTEMNPRATURNSE PRONTIERBUENTI

DIRECT~~LO COTCTWTORUD

DODIC: C787
DR IMA~RS TLECARTRIDGE, 120 MM

TEST ENGINEER HEAT -MP -T M830
CMIEr, VALIDATION IINGiNEERINS DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS $1074-96911
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

1NICTE MODM

iiiWH~OB (I U00 Pu r
3 ONg ,M0&I " 2C-iAO id

31St ASCO AR0I

MAIDICTE LOU). IONIO
DglaLma OF INTRI.

wintu~CH RGE PROPELLING TUE POB
PALLET___ 155AI (M__R __MI-

C i n id VALI AT DNMNS DIIsO 3r X ARMYr DEP~ M~IIUCuTRAOS)OL AAN, LIOIfIO

ASMA&L OVAIL"7-263
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" Pei M~ 1,i 4 x 4p 12 mnb

IIO.w em hm.~ co40 L

- leiOAtiS VW AV ShOt COWAR.M.

ASIVIL1D44~. so ~o

_________ DODIC: D533K
IMA TITLE E5l MM PROPELLIN CHARGE14@*in

TEST4 EHOVhIR M19SEIS / P I E
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

INIAE LOATO falA L00

(P am Is atm. u am "v u4o
446MLY ~ ~ mabd IUAV1.auh i)

ROD~FO 155 $1M HO 'Tw ITZER .IU
fNIIP, VALIDA tIO ENWNUifi DVSOl..lf, ('~~ M UNTO K ll NO S H O, SV N A ILNI 17-

A N D " f IK L T ev m ft ~ l7 -'3 4
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LOCTION OF
EXTERIOR TEMPERATURE

impa oto rX 4 XPROBE

U56i UNO4 (44 1, SUL p, W o

(4U LOCTIO oFA mo)
co IIA0 x"~ WAPUhvO

ORAPLOCATIO OFTL

M ~ ~ ~ W M4A SERIESP~**INERO
CHEVAiLIADTod EIEIIIIN US RYDFNEAMNTO ETE N COL AANILNI 17 3

OU10"141 OV~t~d'7-321



21.0 MAX

LOCATION OF INTERIOR
TEMPERATURE PROBE-

-CHARGE 6 INCREMENT
IGNITR PADFLASH REDUCER

1 *le

TIE TAPE
CcHARGE 5 INCREMENT

CHARGE 7 INCREMENT

*POSITION PROBE INSIDE CONTAINER, BUT NOT IN
DIRECT CONTACT WITH CHARGE.

DODIC: D541
____TITLE_ CHARGE, PROPELLING, 155 MM

TEST ENINE WB M4 SERIES
CEF, VALIDATION ENOINURINS DIVISION U.S. ARMY DEFENSE AMMUNITION4 CENTER AND SCHdOOL, SAVANNA, ILLINOIS GI-61
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ISM%~q *FAUXT f PALU MIT ~II
L " .'t - ...: W U I&j," ,

USMAI.IPALLrr (PAIu, UNIT 21
UNIT tGMWA us I "faI x)

LOCATION OF / m -- olc "=

gal' ,EXTERIOR
TEMPERATURE
PROBE 1TIT

rSi

111MM. 6JPALL17 I PAU UNIT 11

UNII ~ ~ * WImgu t A~ U(MON I

W.M Lj- /.I fY - L,M IMIUO

f cu p1. 
ALL

I 
I PALLE"T UNIT 4)

U~w10
1 4?I..4LU ADN~) r LP1.T 116I U I S (A OX

OJU U.' 0.5 ~~umI 10' . u (Dt,CJM "--,,w....

UNIT CTA .ILs," DODIC: D579

DTSMAENGN 
TL_155 MM PROJECTILE: HE, RA

TEST ENGINEER

CHIEF, VALIDATION ENGINEERING DIVISION U.S, ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS 61074-9639
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'45W.' 111PAWUJSMALL

LOCATION
OF EXTERIOR Lrm' -.11' 4"00x)
TEMPERATURE I~*1Vh~1qz

361

it I Ia~ AWN

UVdgT V41GT - 1.1% kaS (A~MOE)
cul04 u-

U ml toy0 14

UNIT WOWCM US IA LS WPO
CMwts6 ~ fr' MLE t9.jf I

PAUE! LNIT WEAILS DODIC: D624
ATST A TITLE 8 INCH PROJECTILE, RA,9

______ENGINEE HE:_M650
CHIEF, VALIDATION ENGINEERING DIVISION U.S. ARMY~ DEFENSE AMMUNITION CEN4TER AND SCHOOL. SAVANNA, ILLINOIS 61074-96 ;
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INDICATES LOCATION OF
INTERIO R TEMPERATURE
PROBE

* NO INSTRUMENTATION
SHOULD BE POSITIONED
ON OR NEAR LOWER
PROJECTILE BODY DUE
TO PRESENCE OF ROCKET
MOTOR PROPELLANT

____________DODIC: D624
DRAFSMANTITLE 8 INCH PROJECTILE

TEST ENGINEER

CHIEF, VALIDATION ENGINEERING DIVh3ION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL, SAVANNA, ILLINOIS Gi074-9632
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Fr-LOCATION 0F EXTERIOR
TEMPERATURE PROBE

42"r t4ICAns fl wPIN 08

IpbCAII TEDOWd

INDICATU M5TA CONKMNA.

"KATONTG LWtg_ OIU W0 X 4r RMIT.

INDICATES CONTAINERS THAT WILL CONTAIN
INTERIOR PROBES AT THE CENTER OF THE CONTAINER

DODIC: D662
DRAFSMANTR5 _ITL 8 IN. PR PCHARGE, XMVI188E29

TESTENGINEER FOR 8 INCH HOW., SR, MIIOE2
CHIEF. VALIDATION CH41NEFINN DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL. SAVANNA, ILLINOIS 61074-OSU
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SEALWIT TWOPAI OF OTCES.SEE GENERAL NOTE "D" AT RIGHT.

4UNG 8 13TUEPRB

4 YTA 5E2T--------212 B AP

LOADL GRNAES(GNEAL
T STEE STRPPI NG(3R D4

SEE GEERAL O7-40
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711DOWN STRAP, 3/4- X WS' 01 .031* X 13-l
LOWNG STEEL STRAPPING (4 RE OD I. Sit UAL FOR 3/4' STRAPPING ( 6 REGO, I PER
GENERAL NOT! *K At RIGHT. -STRAP ). CRIMP EACH SMAL WITH r*VO FAIR.

OF NOTCHES.

LOCATION OF EXTERIOR STwRPING SO-ARD ASSEMEILY ( I
TEMPERATUR PROB Sit THE -STRAPPING

TEMPRATUE PRBE IARDA!SlMl.Y' DElAIL M4LOW.
SIAPLE TIEGOWN STRAPS TO
-%1RAPPt~IN BOARD ASIEMLY'

SV'9 ASAI SLOW.

WillR ASSIS

Al2 RE IT. ATREPRB

SIAPIORIZONTAL P,34X
STEEL$ STOAPW (2THE'

INICTES TYPEINDICATES LOCATION ~R~Lt
UEN OPi AAS .RA SEEE E

GNRUNl UAT RIGHT.ATR POB

31E GENER.L NOTE "j" AT'RGT

6 bOXIS OF MINES ( 40 Pit METAL BOX to 219 Lii----1,1 LIS (APIPROX)

TOTAL WEIGHT .------- 1.438 Lii (APPROX)
CuK ----------- 25.5 CUIFT (APPROX)

METAL CONTAINERD DC: K 8
DftAPTMAN TITLE M74/M75 MINE, GEMSS
TEST ENGINLIER

CHIEF, VALIDATION ENGINEERING DIVISION U.S. ARMY DIEFENSE AMMUNITION CENTE AND SCHOOL, SAVANNA, ILLINOIS 91074-H).
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7LOCATION OF EXTERIOR

LOAD STRAP, V/4 X .0350 SEAL FOR 3/4" STRAPPING TEMPERATURE PROBE
ORt o3ja X 13-IVm LONG ( 7 REOD, 1 PER STRAP ).
STEEL STRAPPING ( 3 REOD) CRIMP EACH SEAL WITH TWO
SEE GENERAL NOTE "C" PAIR OF NOTCHES. TIEDOWN STIAP,
AT RIGHT. 3/4" X .035" OR

.031" X 12'-9" LONG
STEEL STRAPPING
( 4-REQD ). SEE GENERAL
NOTE "Dw AT RIGHT.

FOR POSIT IONINGT6
OF BOXES SEE 3 IT
GENERAL NOTE

40m X 460 PALLT.- 48" 0I

TYPICAL LOCATION
INDICATES LOCATION Or!? FOR SECUREMENT OF A
INTERIOR TEMPERATURE PROE STRAP CUTTER. WIRE TIE

TO STRAP. SEE GENERAL
NOTE "F" AT RIGHT.

PALLUt UNIT

-AE GENERAL NOTE "B" AT RIGHT.

36 BOXES OF FUZES ( 16 ~eR BOX) 60 LBS--------------- 2,160 LBS( APPROX)
DUNNAGE------------------------7 LBS
PALLET 8D LBS

TOTAL WEIGHT----------------2247 LOS (APPROX
CUBE------------------- 40.7 CU FT ( APPROX)

____ ____ ____DODIC: N285
RATSAN 11 5TITLE M 7 A I F Z

TEST ENGINEER

ICHIEF. VALIDATION NINERING DIVISION U.01, ARMY DEFENSE AMMUNITION CENTER AMC SCHOOL, SAVANNA, ILLINOIS 1074-
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tmWoWN STRAP, 3/41 X .0aS" OA .0310 -SEAL FOR 3/4" STRAPPING ( 7 1100,X1214" LONG STEEL STRAPPING (4 1 PER STRAP ). CRIMP EACH SEAL WITHMOD0). 9E GENERAL NOTE -0".AT TWO PAIR OF NOTCHES.

HORIZONTAL STR.AP, 3/4" X .035" NT K
OR .031i" Xc 161-11" LONG STEELATRG,
STRAPPING (3 RE00 ) SEE

A r RIGHT.- Sl)s LCTO

RIGH1T. o ! F XERO

40

IFTR OIO CUTR.WR TIET

SEE GEERLNOERAL T IGT

RIGHT. - - - - - --B

PALLETT 0- - r-1- - - 0

INTERIOTRIO TTL EIH CUTR 1,888 TIS TAPO)

TEMPERATURE PROBES NOTED CI'm A0. CUGFT.PRX

IN~~PU CONTAC WIHAU

SEElMA GEERLNOE05 A IGT

36__ _ __ _ M732S OFFZS(F6PRUZ)E5 IS190LO AP
PALLE - So Los

POS1, AIT~ION NINTRIORIIIN .. AM OCUB~E 40.7tIO CUTK ANT (APPROAVNAXLIOS 174k

7-46: 46
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FF LOCATION OF EXTERIOR
TEMPERATURE PROBE

PLYWOOD TOP (1111 ILL Of AtIRIAL)

N I/d1 KLOWOOdW0 4.f.L

C I VP.(4 400)., POIfON PLYWOOD HIM*
IND IIUAP, AS SHIOWN, f0 ItAbIL2.A

1111L IMAImol , #'X

CIAI *7.0 (3 LCII

IlIAD/4 on. II AtCI 1: 3/

PLYWOOD DICK *WI sit

DICKDOADI OF PA~LL.

UNIT ASSEMBLY

DODOC: PA45
~RAF~NAN~SSHILLELAGH MISSILES

TEST ENINEER

CIIF. VALIDATION EIISINUAING DIVISION U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOO0L, SAVANINA, ILLINOIS 6IO74-t

7-48



LOCATION OF INTERIOR
TEMPERATURE PROBE

cu OCTOI.g hUI SETON

".oNOSE CONS SEAA

'ASSIMILY JOIN?

AREA.& REA ARKAREA -FIO-E

-ILThM4- AREA A - M~tCONI

AREA 83- WARHEAD - 9XPLOXVE TO MISSiLE- SIM 1S11ND
AREA C - SHOUD CYLINDRICAL SUJRFACE

am$4 IN. AREA o - mocflT MOTOR CASE AND GAS GENERATOR CASE
r OML DIMENSONS ARE IN INCHES AND ARE REFER ENCD

FROM THE II0111OO0Y ASSEMBLY JOUNT

O03 02.SCUA

J~w . MAN&l baap"eItn earn

POSITION PROBE INSIDE CONTAINER, BUT NOT IN
DIRECT CONTACT WITH MISSILE. D .ODIC: PA45

ILESHILLELAGH MISSILE

_F.~' VA IDATION ENGINUREING DIVISIONI U.S. ARMY DIFIENSE AMMUNITION CIENTIR AND SCHOOL, SAVANNA, ILLINOIS 61074 139
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LOCATION OF EXTERIOR
TEMPERATURE PROBE

1111L 1IIA9PtS. 3A, X Wi. 0
API 3X W-0 LONG (I fam).

flUSAD THS lW SLO~I 1#N M)UI
MONW TO LOADING O9 CONTA4NW

(If GENSUS 0M011 C, "of I )

PALUT UN~IT
I)It 1OF? M SI Il PIN SICKI - 0US 1,*U US IA"901I

PCIAI -------- -4C I t A W

____ ____ ____DODIC: PB93

TTETOW2/TOW2A/ITOW

L MJF V&LICATION ENGIM IMU DIVISION U.S. A RMY DEFIEWU AMMUNM ON COM AE AND SCHOOL, SAVANNA, ILLINOIS 61074- 43
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ACTUNI" sr UM 3a AC9

MR -3 Gym SBGM-7ALAUNC

POSITION PBE AN

INSITRE CONTINES
BUTAC NOT'NDIEC

CONTAC WITH GM-7C, GM-7-. ORM-1A2 GM-71-A LCTINO
MISSM71-3 ILE INTEROR TMPER

POSIATURN PROBE

COTC IH BI-1,BGM-71- OR M-7 I LOIO 684

TOWS MISE. DICIO TEMPE3

rg 5JTITLE TOW MISSILES
TEST ENGINEER

CHIEF, VALIDATION~ ENGimEERING O lS USARMY DEFENSE AMMUNITION CENTER AND SCMCCL., SAVANNA, ILLINOIS 61074-9639
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